Résumé.-Des temps de relaxation très longs de Al dans un monocristal de rubis ont été observés à très basses températures, dans un bain de 3 He dilué (plus de 20 min. à 80 mK), en champ nul. Le mé-canisme de relaxation et la possibilité de refroidissement des spins Al pour l'étude d'ordre nucléaire dans le référentiel du laboratoire sont discutés.
Abstract.-The relaxation times of 27 A1 in a single crystal of ruby in a bath of dilute liquid 3 He at zero field were observed to be very long at low temperatures (more than 20 min. at 80 mK). The mechanism of the relaxation and a possibility of cooling 27 A1 spin system to study nuclear magnetic ordering in the laboratory frame are discussed.
INTRODUCTION.-Ruby is one of the good candidates
to study the behaviour of a nuclear spin system at low temperatures such a nuclear magnetic ordering in the laboratory frame in the presence of external magnetic field, if the nuclear spin system is well isolated from the lattice. The energy levels of the electron spin of Cr On leave from Institute of Atomic Energy, Kyoto University, Kyoto, Japan * On leave from Charles University, Prague, Czechos.
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The NQR and NMR signals were detected by using a Robinson box with low level oscillations. Fast increase of the 2 7~1 relaxation time was observedwith decreasing temperature. Therefore no measurements were done below 80 mK. When a demagnetization from 2 kG was done, an enormous enhancement of the NQR and NMR signals was observed after experiencingzero field. This fact means that the electrons spin system is cooled by the demagnetization and that at zero field the nuclear quadrupole system couples to the electron dipole system which causes the cooling of the nuclear spin system. The minimum observed temperature of the nuclear quadrupole system was estimated to be 3 mK by using Curie law in comparison with a signal strength at thermal equilibrium with the lattice.
The relaxation times of nuclear quadrupole system of 27A1 in ruby were measured at two NQRfrequencies of 356 kHz and 712 kHz after enhancement of the signal by demagnetization from 2 kG. As the mixing time between the electron and the nuclear spin systems was less than several hundred milliseconds and relaxation times were much longer, one can consider that the coupling between electron and nuclear spin systems is strong and that the temperatures of these two systems are always equal at zero field. Therefore one can measure the tempera- At low temperatures the isolation betweenthe nuclear spin system and the lattice was found to be very good. Therefore one can expect to cool the nuclear spin system of 2 7~1 in ruby by the following process. First, the nuclear spin system is cooled 
